Semi-permeable microcapsules for cell culture: ultra-structural characterization.
Microcapsules made from alginate-poly(L-lysine)-alginate membranes have been studied as vehicles for cell culture in a number of laboratories. We have examined their permeability, robustness and ultrastructure in detail. Permeability to globular proteins could be controlled by using poly-lysine of different mean MW in their construction. However, this parameter also affected the degree to which microencapsulated living cells leaked out of the capsules during and after preparation. Poly-lysine of low MW produced a relatively permeable and robust membrane whereas a high MW produced capsules with the reverse characteristics. A MW of 22,000 appears to be optimal in forming robust capsules which are relatively impermeable to high MW species such as immunoglobulins. The structure of the semipermeable membrane was investigated by electron microscopy and found to be complex but entirely consistent with the data on protein permeability and cell leakage. Microcapsules were not disrupted by gentle treatment with trypsin or chelating agents but dissolved with the addition of heparin, sodium dodecyl sulphate or sodium hydroxide. Empty microcapsules implanted into the peritoneal cavity of rats elicited a host cellular reaction but remained intact for at least three months.